GPM Constellatwn Status
NPP

MetOp B/C. o \\( / )% GPM Core Observatory
x (NASA/JAXA)

TRMM
(NASA/IAXA)

Two decades of intense convection from TRMM, GPM and constellation satellites
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The intense convection is identified by categorization of all precipitation features by their rarity of maximum echo top
heights or minimum brightness temperatures. The distribution of coldest 165H and 165V brightness temperature, and 183

+ 3 and 183 = 7 GHz are quite similar, therefore only one of them is shown here.
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Though radiometers onboard different constellation satellites have different frequencies, e .
resolution, and sensitivity. Based on the rarity of the coldest brightness temperatures, they all vy SHAIBERIE I oA Ty O ome ey o amerry
indicate similar geographical distribution of intense convection with strong ice scattering signals.

Inter-comparing coldest brightness temperatures from different satellites

101 TRMM & AQUA (MIN85PCT) over tropics (20°S-20° N)
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Due to different resolutions, PFs from AMSR-E and TMI have different
cumulative distributions as function of minimum 85/89 and 37 GHz
PCTs. Part of difference may also come from the diurnal variation of
intense convection and sun-synchronous orbit of AQUA. If we assume
the rarity of the intense convection being similarly observed by different
satellites, there is possibility that we may inter-compare the minimum
brightness temperatures.

After resampling the TRMM at different constellation overpass times, the
corresponding minimum 85 GHz PCTs of PFs from constellations are derived
with TRMM at the same rarities. For radiometers with resolution higher than
TMI (AMSR-E, AMSR2), the PFs of same rarity have colder minimum 89 GHz
PCTs than that of TMI. The radiometers of lower resolutions have relatively
higher minimum TBs due to the beam filling.

Difference of Extreme MIN85PCT between TRMM and other satellites (20°5-20°N) Difference of Extreme MIN37PCT between TRMM and other satellites (20°5-20°N)
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Based on the rarity of the PFs categorized by minimum brightness temperatures around 89 and 37 GHz, and the common sampling periods from
constellation satellites and TRMM, it is possible to build look up tables to inter-compare the convective intensity of PFs from different constellation
satellites. This could be the first step towards understanding the long term variability of intense convection at regional and global scales using passive
microwave observations. Also note that the rarity can also be based on the occurrence of intense convection per sample area as well. There are also
concerns on sounders with non-uniform pixel sizes. Nevertheless, 20 year PFs from constellation satellites provide a great opportunity to understand the
long term variability of intense convection and precipitation systems.

Summary:

« New precipitation feature databases are created with 20 year GPROF and 1C brightness temperature products and
available to public at:

« Though passive microwave radiometers onboard constellation satellites have various sensitivity, resolution, and local
overpass times, it is still possible to inter-compare their observations in the intense convection based on the rarity of
these events.

« 20-year precipitation features from passive microwave observations provide a great opportunity to understand the
variability of intense convection regionally and globally, and how intense convection change under recent climate
variations.
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